Partial purification and characterization of a polyketide biosynthetic enzyme, 6-hydroxymellein synthase, in elicitor-treated carrot cell extracts.
6-Hydroxymellein synthase, an induced polyketide biosynthetic enzyme in carrot cell extracts, was purified about 240-fold and its properties were compared with those of fatty acid synthetases. Synthetic activity of 6-hydroxymellein was inhibited in the presence of sulfhydryl reagents; however, cerulenin, a well-known inhibitor of fatty acid synthetases, showed no inhibitory activity to the enzyme. Biosynthesis of 6-hydroxymellein includes an NADPH-dependent ketoreduction, and, in this reaction, the 4-pro-S-hydrogen of NADPH was specifically transferred to the compound. On the basis of stereochemical analyses of the biosynthetic process, it was concluded that the product of the ketoreduction is an optically active alcohol of R configuration. These stereo-specificities of the reduction process are identical to those of beta-ketoacyl reductase in fatty acid biosynthesis which are considered to be conserved in all organisms. The synthetic rate of 6-hydroxymellein was markedly reduced when the assay was carried out with deuterium-labeled NADPH. The observed isotope effect on the catalytic rate (kH/kD) was 5.20, suggesting that this ketoreduction is one of the rate-limiting processes in 6-hydroxymellein synthesis. More than 85% of the synthetic activity was found in the soluble fraction of carrot cells, and, unlike in fatty acid synthetases in higher plants, organelle-localizing activity was not observed.